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Naturally Occurring Carcinogens
In addition to nutrients, a variety of nonnutritive substances
(e.g., hydrazines) are natural constituents of foods. Furthermore,
metabolites of molds (e.g., mycotoxins such as the potent carcinogen
aflatoxin) and of bacteria*(e»g., carcinogenic nitrosamines) may con-
taminate foods. Many of these are occasional contaminants, whereas
others are normal components of relatively common foods. In Chapter
12, the committee examines evidence linking consumption of some of
these substances to carcinogenesis.
The committee concluded that certain naturally occurring contami-
nants in food are carcinogenic in animals and pose a potential risk of
cancer to humans. Noteworthy among these are mycotoxins (especially
aflatoxin) and N-nitroso compounds, for which there is some epidemic-
logical evidence.  Studies in animals indicate that a few nonnutritive
constituents of some foods, such as hydrazines in mushrooms, are also
carcinogenic.
The compounds thus far shown to be carcinogenic in animals have
been reported to occur in the average U.S. diet in small amounts; how-
ever, there is no evidence that any of these substances individually
makes a major contribution to the total risk of cancer in the United
States.  This lack of sufficient data should not be interpreted as an
indication that these or other compounds subsequently found to be car-
cinogenic do not present a hazard.
Mutagens in Foods
Mutagens are substances that cause heritable changes in th6 g;enet-
ic material of cells. If a chemical is mutagenic to bacteria or other
organisms, it is generally regarded as a suspect carcinogen, although
carcinogenicity must be confirmed in long-term tests in whole animals.
As is evident from the discussion in Chapter 13, considerable
attention has recently been directed toward mutagenic activity in
foods. Many vegetables contain mutagenic flavonoids such as quercetin,
kaempferol, and their glycosides. Furthermore, some substances found
in foods can enhance or inhibit the mutagenic activity of other com-
pounds. Mutagens in charred meat and fish are produced during the
pyrolysis of proteins that occurs when foods are cooked at very high
temperatures. Mutagens can also be produced during normal cooking of
meat at lower temperatures.  Smoking of foods as well as charcoal
broiling results in the deposition of mutagenic and carcinogenic poly-
nuclear organic compounds such as benzo[ajpyrene on the surface of the
food.     '        . •	"" ,•    •",. • • . , ,",,.'. , ;   •',, •
Most mutagens detected in foods have npt: been ^dequat^ly tested for
their carcinogenic activity. Thus, the committee, believes1/that'It is
not yet possible to assess whether such mutagens are; Xffeely' t<o edatrib-
ute significantly to the incidence of caiicer la t^ IfnitM Statea.

